Financial Integration of GCC Capital Markets:
Evidence of Non-linear Cointegration
1-Introduction:
The Gulf cooperation council (GCC) for the Arab States While integration in banking and financial markets provides some advantage in terms of gains in market efficiency, it also offers potential pitfalls. Greater integration among GCC stock markets implies stronger co-movements between markets, therefore reducing the opportunities for regional diversification. Furthermore, market co-movements can also lead to market contagion as investors incorporate into their trading decisions information about price changes in other markets. Earlier studies (Goldstein, 1998 ) have indicated that information linkage among capital markets is a factor responsible for financial crisis. On the other hand, market cointegration is important for decisions on investment as financial integration of capital markets reduce cost of capital differentials among cointegrated markets.
To capture the underlying long-term equilibrium relationship between GCC capital markets, in this paper beside Johansen's linear cointegration technique, nonlinear cointegration tests developed in Breitung and Gourieroux (1997), and Breitung (2001) employed.
The remaining parts of the paper structured as follows. Section two includes summary statistics for stock markets returns. Sections three and four includes unit root analysis. Sections five and six respectively, illustrates the rank cointegration test, and neglected non-linearity test developed in Breitung (2001) . In section seven the empirical results included, and the final section concludes the study.
2-Data Analysis:
Data employed in this study are daily closing stock price indices More robust test of unit root which accommodates the non-normality of residuals and structural breaks is a non-parametric unit root test to which we turn now.
4-Rank test for unit root:
A rank unit root test suggested by Breitung and Gourieroux (1997) In what follows, it is assumed the errors are independent and identically distributed with E(e)=0. As indicated below , Breitung and Gourieroux (1997) is the normalized rank. This is the "uniform" version of the score statistic. Critical values for the statistic in (5) are given in appendix B, in Breitung and Gourieroux (1997) . The test statistic in (5) can be improved by using nonlinear transformations of ranks such as inverse normal scores (Ins) transformation:
where, (.) φ is the cumulative density function of the standard normal distribution.
5-Rank test for cointegration:
It is indicated in Breitung (2001) 
Since the sequence of ranks is invariant to monotonic transformations of the original data, the unknown can be replaced by the ranks, R(x) so that:
To test for ranks cointegration we need to calculate the following two statistics:
is the maximum value of t d over t=1,2,…T. The null-hypothesis to be tested is linear cointegration, and it is rejected if the statistics are smaller than the critical values at an appropriate significance level. The statistics expressed in (7) and (8) depends on the assumption that are not correlated. To correct for the possibility of correlation, Breitung (2001) When the absolute value of the correlation coefficient is close to one, the test statistics are modified to be (when 5% significance level is chosen):
where ) ( T E ρ is the expected correlation coefficient of the rank differences, given as: 
6-Neglected nonlinearity test:
Given the rank test for cointegration implies stable long-run relationship, it is important to know if there is hidden nonlinear relationship is holding between stock market returns.
Given the non-linear relationship: 
7-Empirical results:
This section discusses the application results of the rank unit root tests discussed in section (4). Results in table (3) indicate the null hypothesis of difference stationary cannot be rejected at 1% significance level for all six markets, but the null hypothesis is rejected for price level stationarity for the six markets. This implies the transformed series for GCC stock markets are difference stationary rather than level stationary. Given that the parametric unit root tests of ADF and PP tests, as well as the rank test confirm I(1) process for the GCC stock prices, the next step is to investigate cointegrating relationship between price changes in these markets.
Insert Table ( 
8-concluding remarks
The performance of linear cointegration tests depend on a number of restrictive assumptions that are often questionable in empirical applications. As argued by Granger and Hallman (1991) , the assumption that the data generating process is linear seems too restrictive in many circumstances. In fact, the time series to be tested are often transformed to logarithms before cointegration analysis performed. As a result, a test which is unaffected by the choice of the initial transformation is highly desirable. Also the standard linear cointegration techniques are based on the assumption of normally distributed errors. Although the normality distribution assumption of errors is supported by asymptotic theory, the critical values for small samples are computed using normally distributed data. However, it is well known that the distributions of financial data exhibit much fatter tails than is expected by the normal distribution. To overcome these difficulties it is important to consider robust versions of nonparametric cointegration tests, which is based on the ranks of the observations. Using ranks instead of the original observations has two major advantages over the parametric approaches.
First, ranks are invariant to monotonic transformation of the data, and thus their distribution does not change if a monotonic transformation is applied to the original data. Second, ranks are also invariant to the distribution of the data. Based on these merits of nonlinear approach to cointegration analysis in this paper rank tests developed in Breitung and Gourieroux (1997) and Breitung (2001) The evidence of nonlinear cointegration between some of GCC markets imply decisions on regional diversification of equities is more complex since the long-term relationship that link movement in price changes in these markets is nonlinear. Diversification strategies under such cases require estimation and identification of the particular functional forms of price changes. Another policy implication includes cointegration of capital markets enhance the currency unification policy planned for the year 2010. This is because since correlation of shocks is stronger among cointegrated markets, adjustment to such shocks become faster, and this in turn reduces the cost of adjustment using monetary instruments 7 . More specifically, when the effect of an adverse temporary shock on a certain GCC market is transmitted to another market in the group, its impact will be realized on varying degrees by other GCC markets. On the other hand, when a market is segmented from the group of GCC markets the impact of any shock will be limited to that specific market, and that may require use of monetary instruments to mitigate the adverse effects of the shock in the affected market.
Appendix B Capital Markets Related Policy Reforms:
During the past five years a package of policy reforms implemented by GCC member states with the objective of harmonizing the financial and investment policies among member states 8 . These policy reforms include foreign direct investment reforms; state enterprise ownership reforms; and capital market policy reforms.
a) Foreign Direct Investment Reforms:
Policy makers in GCC countries have realized that in order to achieve a diversified economies based on non-oil resources they must liberalize the foreign investment policies. It is well conceived that the pattern of foreign business ventures in GCC countries is a mixture of local capital with foreign capital participation and technology and other expertise from abroad. As a result, to encourage inward investment flow all GCC countries restructured their foreign investment laws and adopted similar packages of incentives to attract foreign direct investments to all sectors but a few strategic sectors as oil, and aluminum. The new foreign investment incentives include , among other things, reduction of corporate taxes, and the establishment of one-stop investment shop to facilitate all procedures related to foreign business operations.
b) State Enterprise Ownership Reforms:
In line with the reforms in foreign investment laws, comprehensive privatization strategies announced in all GCC countries. The strategies identify state enterprises to be privatized, and set up regulatory bodies to manage the privatization schemes.
Privatization of power plants, and telecommunication enterprises implemented in a number of GCC countries, and management contract methods applied in some sectors like airports and sea ports services.
c) Capital Markets Restructuring:
New laws that aim to deepen and strengthen local capital markets in GCC countries adopted. Likewise, laws have been enacted to improve prudential regulations of commercial banks. All GCC countries opened up their equity markets to foreigners to trade in securities, and adopted anti-money laundering policies to safeguard against unwanted inflow of foreign money to the region. Note: Bolded numbers are significant at 1% significance level. Model (1) has drift only, and model two has both drift and trend. In ADF lag parameters determined based on AIC criteria, and truncation lag in PP determined according to ACF and PACF. Mackinnon J., et al (1999) , case 3 and case 5. 
